Rep helicase suppresses short-homology-dependent illegitimate recombination in Escherichia coli.
To study roles of Rep helicase in short-homology-dependent illegitimate recombination, we examined the effect of a rep mutation on illegitimate recombination and found that the frequency of spontaneous illegitimate recombination is enhanced by the rep mutation. In addition, illegitimate recombination was synergistically enhanced by the rep mutation and UV irradiation, showing that Rep helicase plays a role in suppression of spontaneous as well as UV-induced illegitimate recombination. The defect in RecQ helicase also has a synergistic effect on the increased illegitimate recombination in the rep mutant. It was also found that the illegitimate recombination induced by the rep mutation is independent of the RecA function with or without UV irradiation. Nucleotide sequence analyses of the recombination junctions showed that the illegitimate recombination induced by the rep mutation mostly takes place between short homologous sequences. Based on the fact that the defect of Rep helicase induces replication arrest during replication, resulting in the formation of DNA double-strand breaks, we propose a model for illegitimate recombination, in which double-strand breaks caused by defect of Rep helicase promotes illegitimate recombination via short-homology-dependent-end-joining. In addition, the mechanism of synergistic action between the rep mutation and UV irradiation on illegitimate recombination is discussed.